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Abstract: 

PROBLEM TO BE SOLVED: To provide a nitride semiconductor light emitting device which is markedly 
improved in device life when it operates at high temperatures while outputting a high power and furthermore 
improved in long-term service life. SOLUTION: A nitride semiconductor light emitting device is equipped with 
an active layer 110 of quantimi well structure composed of laminated well layers and barrier layers. The active 
layer 110 is equipped with a high- dislocation density region 116 and a low-dislocation density region 104 
which are different from one another in dislocation density. The low-dislocation density region 104 is lower in 
dislocation density than the high-dislocation density region 116. Furthermore, at least a current injection region 
is provided to a part of the low-dislocation density region 104, and the impurity concentration of the active layer 
is below 1018 cm-3. COPYRIGHT: (C)2003,JPO 
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^1 0 l±tCGaN)^$rMOCVDtCj: O^^^-T^S. -eoilCX 

iCI2VX^^|^*t, •C'#;^^Xh7-fr*^aN3 0 1±(C 
MOCVDtCj: OSiSrg^oL/vinSGaNS 0 2 S-H)^:^^-^ 



[0058] hhrn^ffi^^^i-rht. mm^^t^ti 

1 1 eti^X^htK iJffifia^gtcJ; OJg^^iiTtGa 
N*JiS|gfflS&^iaiS 1 0 4 i: ^1. . . 1^i)^t>m)i 

[0059] Jt!i!2<7);t:i6ic. ^yr-i mmmi^ill^lO 

L/C, ::«0S^c7)±t. Si H-7*nMln0.1Ga0.9N® 1 0 
7, 120ja^OSi h--rnMGaN« (lf$2.5nm) i:ryH 
-rA10.14Ga0.86NJi (lf$2.5nin) t^htchif^^ y v 
1 0 8, Si H-rnMGaN (I5$0.1jum) *»^^r§n 
MT^iEBtEa^)® 10 9. T> h'-7-In0.15Ga0.85N*i^ 
#Fii (li$3.5nin) K-nn0.02Ga0.98NKM® 
(/l§10.5nin) *»/c.^i)^M*^#FvSttJlll 0, Mg 
h'-TpMA10.2GaO.8N=^f-V'>y7*Ji (J5$20nin) 111. 
MgH-Tp^GaN (Jf$0.1//m) *-^>^|.pS3^ffl tji*6 
Ji 1 1 2 . 120;gSB(7)Mg K -rpMGaNB ( $ 2. 5nm ) 
i:T>' K-rA10.14Ga0.86N;i (il$2.5niii) *^4>^^p 
S^'^-y KJil 1 3, MgH-rpSGaN (Ji:$0.05/iB) 
*^<^^^pM3>':5'^' hJll 1 4^)il{c^:^t/::fm:, 
H 7 X .y ^ y j/^ i: ct 0 la 2 iCS^-r J; d ^ U y 
jtSrJg^t. Sf^lCNii:Au*»4>/tl,p«Sil 0 5i:Tii:A 
l*»4>^l.nmSil 1 5 Sr^lf{c J: 0 , ia2CS^-r^#*|s 

[0060] im.<7yfz)^\,z^ vg14ilOl^^JlS.lA'»^# 
FJit-Si^Ji^JjSrl xioi 8cm-3i^p t:^>: U— Tlg^&tX 
vStiyi(CSi:!^!1^S:5x 10> 8cm-3a^n t 1^— t 
f^ML/c. i^t'^cOP— 9-'«^tC*^L. SiSmi^SliSM 

mm^n. mm^mi^immmmx-sxio^im-m 

[0061 ] si02'?x^mtfziisi^mm^<7)m^j:h 
ztit>6':><7)m^iz}5i-f:^^mmmmM.'ssmtsxino 

liZ^-t, 























22MW iSroJ 













[0062] ^^J^ra<imcS®JK(46o^0^g^•C'{3^:^i:- 

tammmmoumX'h'o . jgi±Jitcsi^i$^5r5x 



^hO 5 OO^tCOV {4(5 i: ^ k'^imK tytl^i}^r> 
[0063] ^fc. ^MtL?t:Si^{cov^-c. 
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[0 0 64] ZtHzML. vSttJilC^M^^r^DLTV-^ 
Xh*). i)^'^^ vg14JitcSi^^??!lSr5xlO>8cm-3^nL 

j§.mi 1 Q 4i.zm.iiLimmLMnLx^^h<^i^wmi^ix 

1 6*^'^LTV^-g)%&t:'^5-5Tt, ^^MJg*^'®*'^ 
{10»8cm-3*M) Z.ti,zi;.h-^mfiWmfiZmhixX . Ik 

i: tii 0 . ^^m^mm 1 1 6 *>'b<g!is{a?&;K«J* i 
0 A^<7)m.^<rf^m ■ mm^mi^ti. ig© • ^\ii:hx' 
<r>u—fm^^i)^^fi^izim^tii>ztt)<h^^^, 
[ 0 0 6 6 ] j^iitc, :^^mcom3mmmi<z-y\,^x . m 
3Sr#ML^*^''biaBfl-r-g). lasti. msmwBMizn 

[0067] m3mtmm(r)^mi¥u-^m^<^mm. 

fix 1 0 1 ±l:GaN)S 10 2 ^MOCVDtC: J: 0 . 
f*, GaNIl 1 0 2±t^. X h ^'f 2 0 jM^Zr02/Si 

02MC7X^) 4 0 3S:(i.-i.o.o]:firr6)tc:J^fi^L. -eo 

±.t,ZSi SrgsiD LJ^cnSGaNSrMOCVD^:^^- CI i: tCi ->T 

MtR«;ft$*. '?p^^±izm-nf^^^Ltzism^'ss&(^ 

CaHim^t. nMGaN-ELOG^:^ 10 6 ^im-fh . 
[0068] Zr02/Si02^{4. imW^M^^P^m ( D 
BR) (^il)#i>*iaTV^«,. c:<^«^tcS4>t:?l#^ 
T>H-rin0.15Ga0.85Nfi^#FJi (JI$3.5nin) 
i:r>'H-7'In0.02Ga0.98NKMjl (I5$10.5nm) >0»io 
^■g.0Sii^#FvS14iill 0, MgH-rpSA10.4Ga0.6 
N/GaN40jgW^fflllEtfM (DBR) 4 1 3, Mgh'-rt^G 
aN (m^O.OSjum) *»^55r«.pli3:^^^ 1 1 4 SrHS 
t;B£:aUcmtc, Xv^Vi/^isHcJ: 0113 ic^^ 
-r J; 0 =3:'; -y v-'tflit^J^^L . Mmzm i:Au*»<i,^r^P 
mSil 0 5i:Tii:Al*><i^-S.nfl;SBl 1 5$rll«{c:J;0 

[0069] ZcT^m^i^—i'Xli. mm (-t^iyibV 

Mz. m^<7)mMm&r/&^i^pmi>zsi^ma^:i-x\ 



[ 0 0 7 0 ] =5:fc. ±ie=&ll»®-C{4. ^-fb!}%)^f* 

^^^^^:^gfflLrt^^li^=5:v^. ffiRtf, led^sl 

D (Super Luminescent Diode)lCfflV'v"C t iV'v. 
[007 1] 

ii^^m^Fizxixif. imiiiLmmmm<r>i}'-^j:<tt--^ 
i^zmmBxmmtw^^ti. &i'^pm^<r>m^<^T- 
wim^i)no^''ca-^^mxh^<ox\ ?§i±Ji(;tJfti»^ 
mmm^i&K^-i^^^nt^^t^^i^^tihbmz. jg 

iiL<r>mMtmW}iW\-thzbti^x^. ftia • »tti:^Wi 

i^X'<D\y-'^m'7-^<7>m^i^mz^<-t^Zti}<X 

[ 0 0 7 2 ] ^^vT. :^^m<7)m^m^i^^^^'f-i'zx 

•C#Si!§tL. "^Xi^WW, v;^^'li25/imJJLlit:vN*:? 

sM^®^xyf->-^t-<k 'oMxtxm-ii^mi'zm'im^ 
mi^miw^^ttzmzm'itmi^^^-^xi^mti. x 

m^±mzmi^tih. 

[00731 Ltz*^-^ X . ^^miiZj: 0 . §^ iii^^fil 

-^mifmMxthi. oiz^'o. mM±<ommmmim 

[HI ] :^^mzi^^^^m^i^^mf-comimm 
mm'k^^mim^mp^i^-'fm^(r)mmmxh h . 

{m2] :^^Mi,z^^m.im^i¥.^(m=ircr>$^2mm 
mm^^'r^^twmf^i^—fn^<^^wmxh^, 

[ H 3 ] h m'{m^mi^mm^<7)m s mm 
j&mi:^^^m.im^i^\^—fm^commmx'S>h, 

[04 ] :^^m^zm^mMmmi^m(3ii'f<^y^mt: 

101 -^ryr-frmm 

102 GaNIg 

103 Xb7>f7^Si02JS 

1 0 4 mmimmmi ( h -y b««^ftuTv^^:v%is 

10 5 p^M 
106 ELOGg;^ 
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10 7 InGaN® 

108 i®^5<yH« 

109 im.tmtihibm 

110 r>H-7^igi±ji 

111 ^^y-rm 

1 1 2 m^twf>m 

113 [«^'7-yH® 

114 ^ay:$'i^hm 



115 

1 1 6 iSIEfi^JgmiS ( H .y N«S5:f+L^®lS) 

2 10 Si H-7'vg14ii 
30 1 Xh^'fr^GaN 

3 0 2 nMGaN 

4 03 :^h7-(y^zroz/smi^mm 

4 13 P^lGaN/GaN^SM^M 



[HI] 




105 



114 
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[113} 





(72)^BJ# IM lE^M F^—M^) 5F073 AA13 AA45 AA74 BA05 CA07 

Jte^SB^E^Ta 7# 1 B2|smm$|c CBOS DA05 DA35 EA28 
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